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In recent years, the electro-hydraulic control power shift fixed axis transmission 
is regarded as the development trend of driveline for the foreign loaders and domestic 
high-end configuration loaders, due to its high reliability, long life and good versatility. 
Nevertheless, high-end technology and markets are monopolized by foreign 
enterprises, and domestic transmission is only a simple imitation of foreign 
transmission. But the performance of transmission be created in this way is not as 
good as the original. In order to avoid the blindness of the design and provide 
guidance for the design of the new transmission, finite element method and modal test 
technique were used to analyze static and dynamic performances of a type of 
transmission, and transmission box was optimized . 
First, a finite element model of the transmission box was established by using 
ANSYS Workbench, and its static and modal analysis were carried out. In order to 
verify the validity of the finite element model, modal testing was executed. The FEM 
modal parameters provided a reference for setting the modal test parameters and 
experimental modal parameters were extracted by using Mescope. The results of finite 
element model analysis were consistent with the modal test results, which proved the 
correctness of the results and the validity of finite element model. 
Secondly, in order to evaluate the dynamic performance of the transmission more 
accurately, the impact between the various parts of the actual work must be taken into 
account, so a finite element model of the transmission assembly was created by 
ANSYS Workbench , and the natural frequencies and mode shapes of seven stalls 
were extracted. A method of calculating the gear mesh frequency using transmission 
load spectrum was proposed. By comparing the gear mesh frequency with natural 
frequency of transmission and combining with the actual conditions, the results show 
that the dynamic performance of the transmission is good and is consistent with the 
actual situation.  















characteristics of the transmission box was proposed. In this method, finite element 
static and modal analysis of each block were carried out firstly, and then the topology 
optimization model was established using OptiStruct by setting the analysis results as 
the constraints and the minimum target volume as the object. Based on the density 
nephograms of topology optimization, solid model was built and finite element 
analysis was carried out. The analysis results of new structure were similar to that of 
the original structure, which proved the rationality of optimization results. A new solid 
model of the transmission box was created based on the optimization results of each 
block, its finite element model was established by using ANASYS Workbench and its 
static and modal analysis were executed. By comparing the analysis results of the new 
box with the original box, the performance of two kinds of structure showed similar, 
so it proved the rationality of the box optimization. 
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